Expression and functional role of mGluR3 and mGluR5 in human astrocytes and glioma cells: opposite regulation of glutamate transporter proteins.
We examined the regulation of glutamate transporter protein expression after stimulation with selective metabotropic glutamate receptor (mGluR) agonists in cultured human glial cells. mGluR3 and mGluR5 are expressed in human astrocytes and in human glioma cells in vivo as well as in vitro, as shown by either RT-PCR or western blot analysis. The selective group I agonist (S)-3,5-dihydroxyphenylglycine produced a significant down-regulation of both GLAST and GLT-1 protein expression in astrocytes cultured in the presence of growth factors. This condition mimics the morphology of reactive glial cells in vivo including an increased expression of mGluR5 protein (observed in pathological conditions). In contrast, (2S,2'R,3'R)-2-(2',3'-dicarboxycyclopropyl)glycine, a selective agonist of group II metabotropic glutamate receptors, positively modulates the expression of GLAST and GLT-1 proteins. A similar opposite effect of (S)-3,5-dihydroxyphenylglycine and (2S,2'R,3'R)-2-(2',3'-dicarboxycyclopropyl)glycine was observed for the expression of EAAT3 protein in U373 glioblastoma cell line. Selective group I and II antagonists prevented these effects. Pharmacological inhibition of mitogen-activated protein kinase and phosphatidylinositol-3-K pathways reduces the induction of GLT-1 observed in response to the group II metabotropic glutamate receptor agonist (2S,2'R,3'R)-2-(2',3'-dicarboxycyclopropyl)glycine. Thus, mGluR3 and mGluR5 can critically and differentially modulate the expression of glutamate transporters and may represent interesting pharmacological targets to regulate the extracellular levels of glutamate in pathological conditions.